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(54) MACHINING METHOD FOR WORKPIECE AND PRE-TREATMENT DEVICE FOR 
WORKPIECE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a machining 
method for a workpiece, capable of accurately machining 
the workpiece by fixing the workpiece in the accurate 
position of a machining jig, and a pre-treatment device 
for the workpiece capable of mechanizing it 
SOLUTION: The device 1 is provided with an image 
processing device 3 for obtaining positional information 
of a discrimination mark 11 from image information of the 
discrimination mark 1 1 on the front surface of a 
workpiece 10, and a chucking device 5 for fixing the 
workpiece 10 and a machining jig 7 having a mounting 
part to be mounted to the machining device in the 
specified relative position on the basis of the positional 
information. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A processing method of a workpiece characterized by comprising the following. 

An image processing process which, acquires position information on said identification marking from 

picture information of identification marking of the surface of a workpiece. 

A chucking process to which said workpiece and a jig for processing are mutually stuck in a 

predetermined relative position based on said position information. 

A work process which equips a processing device with said jig for processing, and performs 
predetermined processing to said workpiece. 

[Claim 2]A processing method of a workpiece, wherein said chucking process carries out vacuum 
absorption of said workpiece to said jig for processing and adheres to it in a processing method of 
the workpiece according to claim 1 . 

[Claim 3]A processing method of a workpiece having a marking process which performs marking to a 

position on said surface of a workpiece after said image processing process based on said position 

information in a processing method of the workpiece according to claim 1 or 2. 

[Claim 4]A processing method of a workpiece, wherein said image processing process picturizes 

catoptric light from a workpiece which has said identification marking on the curved-surface surface 

in a processing method of the workpiece according to any one of claims 1 to 3. 

[Claim 5]A processing method of a workpiece characterized by said workpiece being a lens in a 

processing method of the workpiece according to claim 4. 

[Claim 6]A pretreatment system of a workpiece characterized by comprising the following. 

An image processing device which acquires position information on said identification marking from 

picture information of identification marking of the surface of a workpiece. 

A chucking device to which said workpiece and a jig for processing which has an applied part with 
which a processing device is equipped are mutually stuck in a predetermined relative position based 
on said position information. 

[Claim 7]A pretreatment system of a workpiece, wherein said chucking device carries out vacuum 
absorption of said workpiece to said jig for processing and adheres to it in a pretreatment system of 
the workpiece according to claim 6. 

[Claim 8]A pretreatment system of the workpiece according to claim 6 or 7 characterized by 
comprising the following. 

XY axis stage by which movement to an XY direction which intersects perpendicularly mutually 
horizontally is controlled. 

A tilt shaft stage by which movement to tilting directions which incline horizontally is controlled, 
theta axis stage by which movement in the direction of theta rotated to a circumference of the 
perpendicular direction is controlled. 

A position control apparatus provided with an alignment table which lays said workpiece on these 
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stages. 

A position control part which controls each stage of said position control apparatus based on said 
position information. 

[Claim 9]A pretreatment system of a workpiece having a marking apparatus which performs marking 
to a position of said workpiece based on said position information in a pretreatment system of the 
workpiece according to any one of claims 6 to 8. 

[Claim 10]A pretreatment system of the workpiece according to any one of claims 6 to 9 
characterized by comprising the following. 

A lighting system with which said image processing device irradiates with illumination light a 
workpiece which has said identification marking on the curved-surface surface. 
An imaging means which picturizes catoptric light from said workpiece. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the processing method of a workpiece and 
the pretreatment system of a workpiece which the workpiece which has a curved surface of a lens 
etc. is made to adhere to the exact position of the jig for processing about the processing method 
of a workpiece, and the pretreatment system of a workpiece, and are processed. 
[0002] 

[Description of the Prior ArtjAfter one side obtains the workpiece called with a die the thick 
semifinish lens in which the optical surface was transferred, there is the method of carrying out 
polishing work of the one side which counters, and making it into the optical surface as a formula in 
the production method of a plastic lens. 

[0003]Before carrying out polishing work of such a semifinish lens, the layout step which arranges a 
semifinish lens to the jig for processing provided with the applied part with which process machinery 
is equipped as a head end process is performed. In this layout step, the optical center of a 
semifinish lens is correctly doubled with the center of rotation of the jig for processing, for example, 
and a semifinish lens is arranged in the predetermined direction to the jig for processing. 
[0004]The blocking process which joins both with low melting alloys etc. with the state maintained 
where the semifinish lens and the jig for processing have been arranged by the layout step is 
performed after a layout step. After such a head end process, a polish device is equipped with the 
jig for processing by a polishing process, and polishing work is performed. 

[0005]As shown in drawing 4 , for example, it was transferred from the die by the optical surface 
(there are many convexes) transferred from the die of the semifinish lens 10, the hiding mark 11 of 
S character is formed in it. This hiding mark 1 1 is stamped, for example on two places, in order to 
detect the optical center of a spectacle lens. The central point 12 of these two hiding marks 1 1 is 
an optical center, and is a measure point of the frequency which measures whether the frequency of 
the formula of the glass lens whose order was received is filled, and is a reference point of 
positioning by a polishing process. Therefore, the hiding mark 1 1 is functioning as an alignment mark 
of a lens. 

[0006]Conventionally, the direction of a prime meridian and horizontally the worker hid the semifinish 
lens 10 by the layout step which makes alignment the jig for processing, and it deduced from the 
mark 1 1 were stamped on the lens with the diagram pen etc., and the stamp position is set 
according to the position of the jig for processing. 

[0007]The furnace which has a heater in order for a blocking process to also slush low melting 
alloys in the jig for processing is equipped, It becomes hot more than the melting point until it 
fluidizes low melting alloys, in order to stick this to the adhesion side of a semifinish lens uniformly, 
it is necessary to use the device which slushes manually and adjusts quantity, and it is [ being hand 
control or ] semiautomatic, and this is performed. 
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[0008] 

[Problem(s) to be Solved by the InventionjHowever, a worker hiding by a layout step and deducing 
the central point 12 and the direction of a lens from the mark 1 1 manually has problems, like a set 
location varies by the work error or a worker. 

[0009]It is necessary to slush the low melting alloys of capacity set by the shape of the adhesion 

side of a semifinish lens, and in the blocking process, when this capacity adjustment is manual, it is 

the work which requires skill. Since the processed surface of a semifinish lens will be floated from 

the jig for processing if low melting alloys are slushed in the jig for processing more than needed, it 

may stop being able to carry out polishing work to the designed face shape. 

[0010]Therefore, the work error and variation by a worker in a head end process including such a 

layout step and a blocking process are abolished, and to mechanize is demanded. 

[001 1]In light of the above-mentioned circumstances, this invention makes a workpiece fix to the 

exact position of the jig for processing, and an object of this invention is to provide the processing 

method of the workpiece which can process a workpiece correctly. 

[0012]An object of this invention is to provide the pretreatment system of the workpiece which can 
perform the head end process which fixes a workpiece to the exact position of the jig for 
processing. 
[0013] 

[Means for Solving the Problem]An image processing process in which the invention according to 
claim 1 acquires position information on said identification marking from picture information of 
identification marking of the surface of a workpiece, A processing method of a workpiece having a 
chucking process to which said workpiece and a jig for processing are mutually stuck in a 
predetermined relative position based on said position information, and a work process which equips 
a processing device with said jig for processing, and performs predetermined processing to said 
workpiece is provided. 

[0014]According to the processing method of such a workpiece, position information on 
identification marking of a workpiece is acquired by Image Processing Division, Since a workpiece is 
processed carried out relative-position doubling of a workpiece and a jig for processing based on 
this position information, fixed, and fixed to a jig for processing, a position gap of a workpiece and a 
jig for processing by a worker s mistake and variation is lost, and a workpiece can be processed 
correctly. 

[0015]The invention according to claim 2 provides a processing method of a workpiece, wherein said 
chucking process carries out vacuum absorption of said workpiece to said jig for processing and 
adheres to it in a processing method of the workpiece according to claim 1. 

[0016]By using such a vacuum absorption method, skill of a worker in a case of using low melting 
alloys becomes unnecessary, and a workpiece can be correctly fixed to a jig for processing. 
[0017]The invention according to claim 3 provides a processing method of a workpiece having a 
marking process which performs marking to a position on said surface of a workpiece based on said 
position information after said image processing process in a processing method of the workpiece 
according to claim 1 or 2. 

[0018]Since it can perform easily performing various marking required for processing operation 
correctly based on this position information if position information on identification marking of a 
workpiece is acquired by an image processing process, based on this marking, processing operation 
can be performed correctly. 

[0019]The invention according to claim 4 provides a processing method of a workpiece, wherein said 
image processing process picturizes catoptric light from a workpiece which has said identification 
marking on the curved-surface surface in a processing method of the workpiece according to any 
one of claims 1 to 3. 

[0020]Since the image recognition of the identification marking which comprises a detailed 
projection like a hiding mark of a lens surface by considering it as Image Processing Division of a 
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reflective method, for example can be carried out vividly, exact position information can be acquired. 

[0021 ]The invention according to claim 5 provides a processing method of a workpiece, wherein said 
workpiece is a lens in a processing method of the workpiece according to claim 4. 
[0022]By applying this method to a lens, a lens without a worker's mistake and variation processed 
correctly can be obtained. 

[0023]An image processing device with which the invention according to claim 6 acquires position 
information on said identification marking from picture information of identification marking of the 
surface of a workpiece, A pretreatment system of a workpiece having a chucking device to which 
said workpiece and a jig for processing which has an applied part with which a processing device is 
equipped are stuck mutually in a predetermined relative position based on said position information 
is provided. 

[0024]When an image processing device acquires position information on identification marking of a 
workpiece, and a chucking device doubles a relative position of a workpiece and a jig for processing 
correctly, arranges it and makes it adhere based on the position information, A head end process 
which fixes a workpiece to an exact position of a jig for processing is mechanizable. 
[0025]The invention according to claim 7 provides a pretreatment system of a workpiece, wherein 
said chucking device carries out vacuum absorption of said workpiece to said jig for processing and 
adheres to it in a pretreatment system of the workpiece according to claim 6. 

[0026]By using such a chucking device, it can perform by machine that skill of a worker in a case of 
using low melting alloys becomes unnecessary, and fixes a workpiece to a jig for processing 
correctly. 

[0027]In a pretreatment system of the workpiece according to claim 6 or 7 the invention according 
to claim 8, XY axis stage by which movement to an XY direction which intersects perpendicularly 
mutually horizontally is controlled, A tilt shaft stage by which movement to tilting directions which 
incline horizontally is controlled, theta axis stage by which movement in the direction of theta 
rotated to a circumference of the perpendicular direction is controlled, A pretreatment system of a 
workpiece having a position control apparatus provided with an alignment table which lays said 
workpiece on these stages, and a position control part which controls each stage of said position 
control apparatus based on said position information is provided. 

[0028]When a workpiece is a spectacle lens, in order to double the direction of a prime meridian in 

addition to an XY direction, exact alignment is made by performing position control of tilting 

directions in consideration of the direction of theta, and the amount of prism. 

[0029]The invention according to claim 9 provides a pretreatment system of a workpiece provided 

with a marking apparatus which performs marking to a position of said workpiece based on said 

position information in a pretreatment system of the workpiece according to any one of claims 6 to 

8. 

[0030]If position information on identification marking of a workpiece is acquired with an image 
processing device, with a marking apparatus, based on this position information, various marking 
required for processing operation can be performed correctly, and processing operation can be 
correctly performed based on performed marking. 

[0031]In a pretreatment system of the workpiece according to any one of claims 6 to 9 the 
invention according to claim 10, A pretreatment system of a workpiece with which said image 
processing device is characterized by having a lighting system which irradiates with illumination light 
a workpiece which has said identification marking on the curved-surface surface, and an imaging 
means which picturizes catoptric light from said workpiece is provided. 
[0032]Since the image recognition of the identification marking which comprises a detailed 
projection like a hiding mark of a lens surface by considering it as Image Processing Division of a 
reflective method, for example can be carried out vividly, exact position information can be acquired. 
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[0033] 

[Embodiment of the Invention] Hereafter, although an embodiment of the invention is described, this 
invention is not limited to following embodiments. 

[0034]The lineblock diagram of one embodiment of the pretreatment system of the workpiece of this 
invention is shown in drawing 1 . The pretreatment system 1 of this workpiece is put together in the 
image processing device 3, the marking apparatus 4 and the chucking device 5 with which the 
position control apparatus 2 which lays the workpiece 10 has been arranged above the position 
control apparatus 2, and a predetermined relative position. Namely, on the conveying table 6, the 
position control apparatus 2 is laid so that conveyance is possible, and the conveying table 6 top is 
conveyed by the predetermined marking position (B) of the lower part of the marking apparatus 4 
from the predetermined image processing position (A) of the lower part of the image processing 
device 3. The conveying table 6 top is conveyed by the predetermined jig fixing point (C) of the 
lower part of the chucking device 5 from a marking position (B). 

[0035]Especially the pretreatment system 1 of the workpiece of this invention fits pretreatment of 
the workpiece which has a curved surface of a. spectacle lens etc. Although explained below that a 
workpiece is the spectacle lens 10 which has the hiding mark 1 1 shown in drawing 4 , it is not 
restricted to the transparent body or optic like a spectacle lens. 

[0036]The theta biaxial stage 21 rotated to the circumference of the perpendicular direction medial 
axis C of a position control apparatus is formed on the surface plate 20 with which the position 
control apparatus 2 supports the whole device. On the theta biaxial stage 21, the X axis stage 
moved to a horizontal X axial direction, Y axis stage moved to Y shaft orientations which intersect 
perpendicularly in the direction of X and the level surface, and Z axis stage which it goes up and 
down to Z shaft orientations of the perpendicular direction are provided, and it is collectively shown 
as the XYZ axis stage 22. On these XYZ axis stages 22, for the first time in [ a head ] is performed, 
and the thetal axis stage 24 rotated to the circumference of the Z-axis is formed on the tilt shaft 
stage 23 which receives horizontally and inclines, and the tilt shaft stage 23. The alignment table 25 
in which the workpiece 10 is laid is being fixed on the thetal axis stage 24. 

[0037]In addition to the usual XYZ axis and thetal axis, this position control apparatus 2 serves as 
six axial configurations to which theta biaxial and a tilt shaft were added. Movement of these stages 
is controlled by the position control part 27, and 21 controls the stepping motor which drives the 
theta biaxial stage 21 withthetatheta biaxial stage 2 control signal, for example. As for the XYZ 
control signal and the tilt shaft stage 23 to which the XYZ axis stage 22 is transmitted from the 
position control part 27, movement is controlled by the tilt control signal and 24thetatheta1 axis- 
stage 1 control signal, respectively. 

[0038]The image processing device 3 which performs an image processing process is provided with 
the following. 

The lighting system 31 which irradiates the workpiece 10 with the illumination light L1. 

The CCD (Charge Coupled Device) camera 32 as an imaging means which picturizes the reflected 

ray L2 reflected from the workpiece 10. 

The image processing portion 33 which processes the image transmitted from CCD camera 32, and 
detects the position information on identification marking. 

It fixes downward [ of the perpendicular direction ] mostly and CCD camera 32 is arranged. The 
workpiece 10 is laid so that it may hide in the illuminated field of the lighting system 31 and the 
mark 1 1 may exist on the alignment table 25. 

[0039]The hiding mark 1 1 as identification marking transferred by the surface of the spectacle lens 
10 from the die is a size of about 1.5-1.6 mm squares, and the height of a projection is about 3-5 
micrometers, and it is conspicuous as much as possible. The hiding mark 1 1 has a figure like O, a 
sign, etc. in addition to a character like S character mark shown in drawing 4 , for example, is 
provided by transfer by a die. As shown in drawing 4 , in order to deduce the optical center of a lens, 
it is provided, for example in two predetermined places, and it is provided as the middle point 12 of 
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these hiding marks 1 1 shows an optical center. Since the position of a hidden mark just shows the 
optical center of a lens, it has various methods. 

[0040]The spectacle lens 10 is transparent, it has two fields, a convex side and the concave surface 
side, and the curvature in these both sides differs. A part will reflect on the surface of the beginning 
( drawing 1 convex), and a part [ further ] will reflect the illumination light L1 emitted from the 
lighting system 31 with the rear face (in this case, concave surface) of the field which a part 
penetrates the spectacle lens 10 and counters. Therefore, reflection in both sides of the surface 
and a rear face appears in the respectively different direction. As a result, illumination light 
penetrates a lens surface and the problem that the virtual image of the hiding mark by reflection in 
the rear face of a lens or the reflected ray of the illumination light L1 itself is simultaneously [ with 
the image of the true hiding mark on a lens surface ] reflected is in a camera view. Since the 
suitable image recognition of a hidden mark is not made, high-precision position information is not 
acquired but the positioning accuracy of a spectacle lens is also affected. 

[0041 ]In order to control reflection in such spectacle lens 10 rear face and to acquire high-precision 
position information, it is preferred to perform processing 13 for acid resisting to the rear face of a 
spectacle lens. For example, the reflection from spectacle lens 10 rear face can be controlled by 
performing black paint, or making the black elasticity jig for acid resisting contact a rear face, and 
removing the air of a jig and a lens reverse. 

[0042]The image processing device 3 has the structure where the hiding mark 1 1 of the spectacle 
lens 10 which has the hiding mark 1 1 which is not conspicuous is detectable. 
[0043]The singular number or two or more blue LED to which the lighting system 31 emits the blue 
of short wavelength most in LED (Light Emitting Diode) now, for example are provided. The blue of 
short wavelength is used because it is difficult in irradiation light with long wavelength to hide and to 
acquire the clear reflected image of a mark, since a hidden mark is a detailed projection. If LED 
which irradiates with the light of short wavelength more will be developed in the future, of course, it 
is preferred to use it. Although it is because using LED can emit the illumination light of the suitable 
short range for Lighting Sub-Division of the range which covers a hidden mark mostly, it is cheap, 
there is also little power consumption, endurance is also high, and the life has been an advantage for 
a long time also. White LED can also be used besides blue LED. If the illumination light of a short 
range can be emitted with short wavelength, light sources other than LED can also be used. 
[0044]As the lighting system 31 is shown in drawing 1 , the direction of radiation inclines with the 
predetermined angle of gradient alpha to the normal E in the hiding mark 1 1 of the spectacle lens 10. 
The lighting system 31 can change now the angle of gradient 2 alpha to the perpendicular direction 
like an arrow. 

[0045]It is common that a camera and the direction of radiation of a lighting system serve as the 
same axle in positioning devices, such as a semiconductor and a liquid crystal display. However, 
hidden mark 1 1 the very thing of the spectacle lens 10 is transparent, and since a shadow will not 
arise if about 3-5 micrometers is only projected from the circumference and it glares on a camera 
and the same axle, it cannot picturize the hiding mark 1 1 vividly. 

[0046]Therefore, the direction of the illumination light has the angle of gradient alpha to the normal 
E in the hiding mark 11 of the spectacle lens 10, and the lighting system 31 of this embodiment 
hides it from across, and illuminates a mark. Therefore, when the hiding marks 11 are a minute 
projection and a fine recess, a clear reflected image can be acquired especially. 
[0047]Since CCD camera 32 is being mostly fixed in the perpendicular direction, it is necessary to 
change the incidence direction 2 alpha of illumination light with the curvature of the spectacle lens 
10. Therefore, as for the set lighting system 31 of this embodiment, the angle of gradient 2 alpha 
serves as a variable type. The curvature radius of the convex of the spectacle lens 10 may be large, 
and when almost close to a flat surface, the lighting system 31 may approach the camera 32 and 
may almost be close to the same axle. 

[0048]The illumination light L1 emitted from the lighting system 31 picturizes the reflected ray L2 
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reflected on the spectacle lens 10 surface, and CCD camera 32 transmits the picture signal to the 
image processing portion 33. In the image processing portion 33, the position information on the 
picturized hiding mark is detected, and the position information is transmitted to the position control 
part 27. 

[0049]The image processing portion 33 compares with the imaging data of a hidden mark, and the 
imaging data of the spectacle lens in which the hidden mark is not provided beforehand. Thereby, 
the imaging data of a hidden mark is called for. Next, it asks for the centroid position of the imaging 
data of a hidden mark, for example. This centroid position hides and it becomes the position 
information on a mark. 

[0050]After acquiring the position information on one hiding mark, the image processing portion 33 
transmits that to the position control part 27. The position control part 27 rotates the thetal axis 
stage 24 180 degrees. By this, the hiding mark of another side will move to the illuminated field of 
the lighting system 31. And it glares with the lighting system 31 similarly, and the position 
information on the hiding mark of another side is acquired. 

[0051]The position information on the central point (optical center) of the hiding mark 11 of the 
spectacle lens 10 in which the image processing portion 33 is laid on the position control apparatus 
2 from the position information on these two hiding marks, The relative angle theta with the 
reference direction beforehand decided to be level and the perpendicular direction of a lens is 
calculated, and this data is transmitted to the position control part 27. 

[0052]The angle which controls the tilt shaft stage 23 by the position control part 27 based on the 
prism angles beforehand inputted by the formula, for example, and is equivalent to prism angles is 
made to incline from the level surface, the reference position (the medial axis of theta2 rotation.) 
which controls an X stage and Y stage based on position information, and is beforehand decided in 
the optical center That is, it is made to arrange to the medial axis C of a position control apparatus, 
and also based on the information on the relative angle theta, only the relative angle theta rotates 
the theta biaxial stage 21, and arranges the spectacle lens 10 by predetermined direction to a 
position. It may arrange in the position which carried out specified quantity offset from the 
reference position. 

[0053]It is possible to hide by controlling the position control apparatus 2 by the position control 
part 27, and to correct the error of the position of a mark. For example, the position of a hidden 
mark shifts from an original position, and is provided in a spectacle lens, Therefore, when the 
position of the middle point of a hidden mark has shifted from the original optical center, The error 
of the middle point of the hiding mark and a true optical center position is searched for, an X stage 
and Y stage are controlled based on the error, it hides by arranging a true optical center to a 
reference position, the error of a mark is corrected, and processing as a design is attained. In this 
case, it may be made to correct an error on a tilt shaft stage. 

[0054]In shaping of a semifinish lens, the die of two sheets is made to counter in a predetermined 
gap, and it fixes, and a monomer is poured into these types of gap, a casting polymerization is 
carried out, and a semifinish lens is obtained. However, the clearance between dice may not become 
fixed but a bias may arise in the thickness of the edge of a semifinish lens. If the concave surface 
side of the semifinish lens 10 which the bias produced in such thickness is laid in the alignment table 
25, the optic axis by the side of the convex of the semifinish lens 10 will shift from the perpendicular 
direction. Inclination of such an optic axis is correctable by asking for inclination of the optic axis of 
such a semifinish lens 10, and controlling the tilt shaft stage 23 by the position control part 27. 
[0055]Since the image processing device 3 concerning this invention can acquire the clear reflected 
image of the hiding mark 11, it can acquire the position information on the high-precision hiding mark 
1 1. As a result, accuracy can improve a spectacle lens alignment to a position. The variation by the 
individual difference of the layout step currently made by the expert is lost conventionally. 
[0056]The image processing device 3 of this invention serves as a reflective method. In the 
transparent mode, Lighting Sub-Division is put from one field of a spectacle lens, and the beam of 
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light which penetrated the spectacle lens is picturized by it with the camera arranged at another 
[ which countered ] field side. The image processing device of the transparent mode is difficult to 
arrange in a position which does not interfere in a position control apparatus on an optical system in 
order to install the light source for Lighting Sub-Division, and the camera for picture incorporation in 
the position which sandwiched the spectacle lens and which countered. 

[0057]On the other hand, in a reflective method, since the workpiece 10 can be laid on the position 
control apparatus 2, the image processing device 3 whole can be simplified. 

[0058]Although it comprises the lighting system 31 and the camera 32 of the lot, it may be made to 
use 2 sets of lighting systems, and a camera in the described image processing unit 3, so that two 
hiding marks can be detected simultaneously. In this case, the thetal axis stage 24 of the position 
control apparatus 2 becomes unnecessary. 

[0059]The position control apparatus 2 is conveyed by the position [ directly under ] of the marking 
apparatus 4 in the following marking process. 

[0060]It is because drawing a mark on the surface of the spectacle lens 10 by a marking process 
can carry out marking of the various production information required for manufacture of a lens to 
the field shaved off by ball type processing when the information on the ball mold configuration of a 
spectacle frame is given for example, before lens production requires. Since the position of the mark 
which should be carried out marking based on the position information can be easily searched for if 
it hides with the image processing device 3, the position information on the mark 1 1 is acquired and 
the lens 10 is arranged with the position control apparatus 3 at the position, It is advantageous to 
place a marking process before a chucking process. A marking process can be skipped when the 
information on the ball mold configuration of a spectacle frame is not acquired. 
[0061]An example of the mark drawn by this marking process is shown in drawing 2 . It is stamped on 
the lens 10 shown in drawing 2 (a) so that the two hiding marks 1 1 transferred from the die may not 
be conspicuous. The border line 15 of the similar figures which expanded the ball mold configuration 
to the outside of the internal circumference edge shape (ball type) of the spectacle frame shown 
with the dashed line 14 which is not drawn actually as a mark currently drawn by drawing 2 (a) a 
little as a ball type mark is drawn clearly. The three reference position marks 16 in which level and a 
perpendicular direction are shown are clearly drawn on the outside of the border line 15. The 
reference position mark 16 functions as a reference position for alignment doubled with the jig in the 
case of gradation dyeing. In drawing 2 (a), although both these border lines 15 and reference position 
marks 16 are drawn, either may be sufficient. 

[0062]The field surrounded with the above-mentioned dashed line 14 is a field (ball type region) 
which remains by ball type processing, and the border line 15 is formed in order to show this ball 
type region. Since there is a possibility of remaining in the lens of a finished product after ball type 
processing when the ball mold configuration itself is drawn by a line, the border line 15 is made into 
the similar figures which expanded the ball mold configuration a little, and is drawn on the field 
shaved off by ball type processing of the outside of a ball type region. 

[0063]This lens 10 is ball type processing, ****** processing is performed to the ball type shown 
with the dashed line 14, and as shown in drawing 2 (b), it turns into the finished product lens 17 ball 
type processed. Thereby, the border line 15 and the reference position mark 16 which exist outside 
the ball type region 14 are eventually removed from the lens 17 of a finished product, and do not 
remain in the lens 17 of a finished product. 

[0064]As production information which carries out marking to a lens, characters, such as a serial 
number of a lens and a delivery schedule day, or the mark which serves as a rule of thumb in the 
case of work is mentioned in addition to these border line 15 and reference position mark 16, and it 
can draw on the outside of the ball type region 14 freely. 

[0065]As a marking method, printing methods, such as laser methods, such as carbon dioxide laser, 
an excimer laser, and YAGU (YAG) laser, or an exhaust air pen method and a diagram pen method, a 
water jet method and a sandblasting method, and an ink jet, etc. can be illustrated. Marking in a 
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marking process did not have to be made not conspicuous like a hidden mark, and it is better to 
carry out marking clearly. 

[0066] Drawing 1 shows the marking apparatus 4 of the laser method. This marking apparatus 4 is 
provided with the scanning device 42 which changes the direction of radiation of the parallel laser 
beams emitted from the carbon-dioxide-laser oscillator 41 and the laser oscillator 41, and also has 
the marker control device 43 which controls the laser oscillator 41 and the scanning device 42. 
[0067]How to carry out marking with such a marking apparatus 4 is explained. The position control 
apparatus 2 is arranged at a position which turns into a position the relative position of the optical 
center of the lens 10 on the position control apparatus 2 and the scanning device 42 of the marking 
apparatus 4 was beforehand decided to be. The position information in the lens surface of the mark 
beforehand drawn on a lens surface is given to the marker control device 43, and the marker control 
device 43 changes into the scanning angle information and direction information of laser beams the 
position information on the mark drawn on the lens 10 surface. And while the marker control device 
43 controls an oscillation and the scanning.device 42 of the laser oscillation device 41, on the lens 
10, laser-beams L is scanned and a mark is drawn. 

[0068]Although lasers-beams L was scanned, the direction of radiation of laser-beams L is fixed, 
controls the laser oscillation device 41 and the position control apparatus 2 by the above-mentioned 
explanation, and it may be made to draw a predetermined mark by it. 

[0069]In the following chucking process, the lens 10 and the jig 7 for processing are arranged at a 
position whose rotation center axis C1 of the jig 7 for processing with which the position control 
apparatus 2 is conveyed directly under chucking device 5, for example, a lens is equipped with the 
chucking device 5 and optical center C of a lens correspond. 

[0070]An example of the jig 7 for processing is shown in drawing 3 . At this drawing 3 (a), the state 
where the spectacle lens 10 is being fixed to the jig 7 for processing is shown, and the processed 
spectacle lens 18 shows the state where it has dissociated from the jig 7 for processing, by drawing 
3(b). 

[0071 ]This jig 7 for processing holds the spectacle lens 10 by vacuum absorption, it has the seal 
part 71 of the shape of a rubber ring stuck to the spectacle lens 10 at front sides, and the crevice 
which uses the seal part 71 as an opening is constituted as the decompression cavity part 72. The 
decompression cavity part 72 forms sealed space, when stuck to the spectacle lens 10 by the seal 
part 71. It has the applied part 74 for attaching to the process machinery into which the valve 73 
and the spectacle lens 10 of the decompression cavity part 72 and the exterior which open 
[ interception and ] a free passage are processed. The plate-like disk part 75 which projects in the 
direction which intersects perpendicularly with the axis of rotation C1 at the back side of the seal 
part 71 is formed. 

[0072]The valve 73 in this jig 7 for processing has the valve body 731, the passage part 732 which 
makes the valve body 731 open the decompression cavity part 72 and the exterior for free passage 
is formed, and the valve element 733 which carries out the open blockade of the passage part 732 is 
stored by the passage part 732. When the valve 73 has a pressure of the decompression cavity part 
72 lower than an external pressure, the valve element 733 blockades the passage part 732, 
decompression of the decompression cavity part 72 is maintained, and the pressure of the 
decompression cavity part 72 is a check valve which the valve element 733 operates when a 
pressure is higher than the exterior, and misses the pressure of the decompression cavity part 72. 
When the decompression cavity part 72 is decompressed, and operating the valve element 733 and 
making the decompression cavity part 72 and the exterior open for free passage, For example, 
thereby, vacuum break which brings a magnet close to the valve element 733, draws the valve 
element 733 near back magnetically, retreats the valve element 733 compulsorily, and opens the 
passage part 732 and which returns the decompression cavity part 72 to atmospheric pressure can 
be performed. 

[0073]Stick the spectacle lens 10 to the seal part 71, and connect the decompression source and 
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the decompression cavity part 72 which are not illustrated via the valve 73, and decompress the 
decompression cavity part 72, the seal part 71 is made to carry out adsorption maintenance of the 
spectacle lens 10, and the valve 73 maintains the state. Therefore, a processing device can be 
equipped by jig 7 independent one for processing, and the spectacle lens 10 can be processed. When 
separating the spectacle lens 10 from the jig 7 for processing, it can do easily by performing vacuum 
break of the decompression cavity part 72 mentioned above. 

[0074]By considering it as the jig 7 for processing using such vacuum absorption, rather than the 
method of using low melting alloys, mechanization of a chucking process is easy, the work in which 
adjustment of the amount of casting of low melting alloys, etc. became skillful becomes 
unnecessary, and a spectacle lens can be fixed to the jig for processing in an exact position. Of 
course, it is also possible to use low melting alloys or to adopt the other chucking methods. 
[0075]It returns to drawing 1 and the chucking device 5 is provided with the piping 52 for 
decompression connected with the decompression source which is not illustrated for decompressing 
the decompression cavity part 72 of the supporting structure 51 and the jig 7 for processing which 
makes it go up and down the jig 7 for processing which held the jig 7 for processing horizontally and 
held it in the perpendicular direction. As for the supporting structure 51, for example, a vacuum 
absorption device is adopted. 

[0076]In the chucking position (C), the jig 7 for processing turns the seal part 71 downward, is made 
are a predetermined direction and level, and adsorption maintenance of the rear face of the disk 
part 75 is carried out at the supporting structure 51, for example. If the position control apparatus 2 
is conveyed in a chucking position (C) and stops, it will be arranged so that the optical center C of a 
spectacle lens and the processing center C1 of the jig 7 for processing may be in agreement, for 
example. It is stuck to the tip edge of the piping 52 for decompression in the rear end face of the 
valve 73 of this jig 7 for processing. 

[0077]In order to fix the spectacle lens 10 and the jig 7 for processing, a decompression source is 
operated, the supporting structure 51 is dropped with the piping 52 for decompression, and the seal 
part 71 of the jig 7 for processing is stuck to the spectacle lens 10. Thereby, the valve element 733 
of the valve 73 retreats, the decompression cavity part 72 opens the passage part 732 wide, the air 
of the decompression cavity part 72 is pulled to the decompression source side via the piping 52 for 
decompression, the decompression cavity part 72 is decompressed, and as shown in drawing 3 (a), 
vacuum absorption of the spectacle lens 10 is carried out to the jig 7 for processing. As a result, the 
spectacle lens 10 and the jig 7 for processing are mutual exact relative positions, namely, these can 
be fixed so that the optical center C of the spectacle lens 10 and the processing center C1 of the 
jig 7 for processing may be in agreement. 

[0078]After carrying out vacuum absorption of the spectacle lens 10 to the jig 7 for processing, 
connection with a decompression source is blockaded, respectively, for example, and the piping 52 
for decompression and the supporting structure 51 are removed by vacuum break. In this case, 
since the valve 73 is a check valve, it is intercepted from the outside, decompression is maintained 
and the decompression cavity part 72 maintains adsorption maintenance of the spectacle lens 10. 
[0079]Thereby, as opposed to the jig 7 for processing, in the case of a multifocal lens, the direction 
of a prime meridian, an astigmatism axis, prism angles, an optical center, etc. are fixed correctly, and 
a head end process ends the spectacle lens 10. 

[0080]And the zipper of the processing device which does not illustrate the applied part 74 of the jig 
7 for processing carried out vacuum absorption of the spectacle lens 10, and fixed is equipped, and 
the work process which processes cutting of the spectacle lens 10, polishing work, etc., and makes 
the target shape to the spectacle lens 10 is performed. In this case, since the spectacle lens 10 is 
being fixed to the jig 7 for processing in the exact position, the spectacle lens 10 is processible as a 
design. 

[0081]After a work process is completed, it is necessary to separate the work 18 from the jig 7 for 
processing. In this case, by for example making a magnet approach the valve element 733 of the 
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valve 73 from back, by retreating the valve element 733 compulsorily, opening the passage part 732 
wide, and carrying out vacuum break of the decompression cavity part 72, as shown in drawing 3 (b), 
the work 1 8 is easily separable from the jig 7 for processing. 

[0082]Thus, the pretreatment system 1 of the lens of this embodiment, The image processing device 
3 detects the position of the hiding mark 11 provided in the surface of the spectacle lens 10, Based 
on the position information on the obtained hiding mark, control the position control apparatus 2 by 
the position control part 27, and the spectacle lens 10 is correctly arranged to a position, Based on 
the position information, marking can be carried out with the marking apparatus 4, and also the head 
end process which doubles correctly the processing center C1 of the jig 7 for processing and the 
optical center C of a spectacle lens, and is fixed with the chucking device 5 can be performed 
automatically. 

[0083]Although the convex of the spectacle lens 10 was made to stick to the jig for processing and 
the concave surface side is processed in the above-mentioned explanation, a concave surface is 
adsorbed and it may be made to process the convex side. 

[0084]Although the position control apparatus 2 is made to convey and it is made to carry out the 
marking apparatus 4, the chucking device 5, and alignment in the above-mentioned explanation, it 
fixes and may be made for the position control apparatus 2 to arrange the image processing device 
3, the marking apparatus 4, and the chucking device 5 on the position control apparatus 2 one by 
one. 
[0085] 

[Effect of the Invention]Since according to the processing method of the workpiece of this invention 
alignment of a workpiece can be performed by Image Processing Division and a workpiece can be 
correctly fixed to the jig for processing, exact processing as a design can be performed. 
[0086]The pretreatment system of the workpiece of this invention can perform the head end 
process which fixes a workpiece to the jig for processing in an exact position. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a lineblock diagram showing the composition of the pretreatment system of the 
workpiece of this invention. 

[Drawing 2] It is a front view in which the example of the mark which carries out marking by a 
marking process is shown, (a) shows the lens before ball type processing, and (b) shows the product 
lens after ball type processing. 

[Drawing 3] It is a sectional view showing the jig for processing used at a chucking process, and the 
state where (a) is carrying out vacuum absorption of the lens, and the state where (b) was 
separated after the work process are shown. 

[Drawing 4] It is the sectional view where the hiding mark of a spectacle lens is shown, (a) met the 
top view and (b) met the A-A line. 
[Description of Notations] 

1 A pretreatment system of a workpiece 

2 Position control apparatus 

3 Image processing device 

31 Lighting system 

32 Imaging means (camera) 

4 Marking apparatus 

41 Laser oscillator 

42 A scanning device 

5 Chucking device 

51 Supporting structure 

52 Piping for decompression 

6 Conveying table 

7 The jig for processing 

71 Seal part 

72 Decompression cavity part 

73 Valve 

74 Applied part 

10 Workpiece (lens) 

1 1 A hidden mark (identification marking) 
C Optical center 

C1 Processing medial axis 
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[Drawing 2] 
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